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200 

Provided are a semiconductor light-emitting device and a 
light-emitting device package having the same. The semicon 
ductor light-emitting device comprises a light-emitting struc 
ture, a first electrode unit, and a second electrode layer. The 
light-emitting structure comprises a plurality of compound 
semiconductor layers having a rounded side Surface at an 
outer edge. The first electrode unit is disposed on the light 
emitting structure. The second electrode layer is disposed 
under the light-emitting structure. 
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SEMCONDUCTOR LIGHT-EMITTING 
DEVICE AND LIGHT-EMITTING DEVICE 

PACKAGE HAVING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application claims priority under 35 
U.S.C. 119 and 35 U.S.C. 365 to Korean Patent Application 
No. 10-2008-00135989 (filed on Dec. 29, 2008), which is 
hereby incorporated by reference in its entirety. 

BACKGROUND 

0002 The present disclosure relates to a semiconductor 
light-emitting device and a light-emitting device package 
having the same. 
0003. The present disclosure relates to a semiconductor 
light-emitting device and a method for fabricating the same. 
0004. Due to their physical and chemical characteristic, 
Group III-V nitride semiconductors are being esteemed as 
core materials for light-emitting devices such as light-emit 
ting diodes (LEDs) and laser diodes (LDs). An example of the 
Group III-V nitride semiconductors is a nitride semiconduc 
tor with a composition equation of In, Al. GaN (0sxs1, 
0.sys 1,0sX+ys 1). 
0005. An LED is a kind of semiconductor device that is 
used as a light Source or uses the characteristics of compound 
semiconductors to converts electricity into light or ultraviolet 
(UV) rays to exchange signals. 
0006 Nitride semiconductor based LEDs or LDs are 
widely used in light-emitting devices, and are applied as light 
Sources for various products such as keypad light-emitting 
units of mobile phones, electric light panels, and illumination 
devices. 

SUMMARY 

0007 Embodiments provide a cylindrical semiconductor 
light-emitting device or a semiconductor light-emitting 
device with rounded edges and a light-emitting device pack 
age having the same. 
0008 Embodiments provide a cylindrical semiconductor 
light-emitting device or a pillar-type semiconductor light 
emitting device with at least one rounded edge and a light 
emitting device package having the same. 
0009 Embodiments provide a semiconductor light-emit 
ting device capable of improving the far field beam distribu 
tion by a cylindrical light-emitting structure, and a light 
emitting device package having the same. 
0010. An embodiment provides a semiconductor light 
emitting device comprising: a light-emitting structure com 
prising a plurality of compound semiconductor layers having 
a rounded side Surface at an outer edge; a first electrode unit 
on the light-emitting structure; and a second electrode layer 
under the light-emitting structure. 
0011. An embodiment provides a semiconductor light 
emitting device comprising: a cylindrical light-emitting 
structure comprising a plurality of compound semiconductor 
layers; a polygonal second electrode layer under the light 
emitting structure; a first electrode pad on the light-emitting 
structure; and a loop-type pattern disposed along the top edge 
of the light-emitting structure and connected electrically to 
the first electrode pad. 
0012. An embodiment provides a light-emitting device 
package comprises: a cylindrical light-emitting device com 
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prising: a plurality of compound semiconductor layers com 
prising a first conductivity type semiconductor layer, an 
active layer and a second conductivity type semiconductor 
layer; a non-spherical second electrode layer under the sec 
ond conductivity type semiconductor layer, and a first elec 
trode unit on the first conductivity type semiconductor layer; 
a body unit having an opened cavity at the top; and a plurality 
of lead electrodes disposed in the cavity of the body unit and 
connected electrically to the first electrode unit and the sec 
ond electrode layer. 
0013 The details of one or more embodiments are set 
forth in the accompanying drawings and the description 
below. Other features will be apparent from the description 
and drawings, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a side sectional view of a semiconductor 
light-emitting device according to an embodiment 1. 
0015 FIG. 2 is a perspective view of the semiconductor 
light-emitting device of FIG. 1. 
0016 FIG. 3 is a plan view of the semiconductor light 
emitting device of FIG. 1. 
0017 FIGS. 4 to 6 are sectional views illustrating a pro 
cess for fabricating a semiconductor light-emitting device 
according to an embodiment 1. 
0018 FIGS. 7 to 11 are sectional views illustrating a pro 
cess for fabricating a semiconductor light-emitting device 
according to an embodiment 2. 
(0019 FIG. 12 is a perspective view of a semiconductor 
light-emitting device according to an embodiment 3. 
0020 FIG. 13 is a plan view of the semiconductor light 
emitting device of FIG. 12. 
0021 FIG. 14 is a sectional view of a semiconductor light 
emitting device according to an embodiment 4. 
0022 FIG. 15 is a perspective view of a light-emitting 
device package according to an embodiment 5. 
0023 FIG. 16 is a perspective view illustrating another 
embodiment of the light-emitting device package of FIG. 15. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0024. Reference will now be made in detail to the embodi 
ments of the present disclosure, examples of which are illus 
trated in the accompanying drawings. 
0025. In the description of embodiments, the reference 
about on and under each layer will be made on the basis of 
the drawings. In the drawings, the dimension of each of 
elements may be exaggerated for clarity of illustration, and 
the dimension of each of the elements may be different from 
the actual dimension of each of the elements. 
0026. In the descriptions of embodiments, it will be under 
stood that when a layer (or film), a region, a pattern, or a 
structure is referred to as being “on/under a substrate, a layer 
(or film), a region, a pad, or patterns, it can be directly on the 
Substrate, the layer (or film), the region, the pad, or the pat 
terns, or intervening layers may also be present. 
0027 FIG. 1 is a side sectional view of a semiconductor 
light-emitting device according to an embodiment 1. FIG. 2 is 
aperspective view of the semiconductor light-emitting device 
of FIG. 1. FIG. 3 is a plan view of the semiconductor light 
emitting device of FIG. 1. 
0028 Referring to FIGS. 1 to 3, a semiconductor light 
emitting device 100 includes a first conductivity type semi 
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conductor layer 110, a first electrode unit 115/116/117, an 
active layer 120, a second conductivity type semiconductor 
layer 130, a second electrode layer 150, and a conductive 
support member 160. 
0029. The semiconductor light-emitting device 100 may 
include a plurality of compound semiconductor layers, for 
example, a light-emitting diode (LED) using a Group III-V 
compound semiconductor. The LED may be an ultraviolet 
(UV) LED or a color LED that emits blue, green or red light. 
The emission light of the LED may be implemented variously 
within the technical scope of embodiments. 
0030 The compound semiconductor layers include a 
light-emitting structure 135. The light-emitting structure 135 
includes the first conductivity type semiconductor layer 110. 
the active layer 120, and the second conductivity type semi 
conductor layer 130. 
0031. The first conductivity type semiconductor layer 110 
may be formed of a Group III-V compound semiconductor 
doped with a first conductivity type dopant, for example, at 
least one selected from the group consisting of GaN. AlN. 
AlGaN, InGaN, InN, InAlGaN, AlInN, AlGaAs, GaP. GaAs, 
GaAsP and AlGalnP. If the first conductivity type is an N 
type, the first conductivity type dopant may include an N-type 
dopant such as Si, Ge. Sn, Se, and Te. The first conductivity 
type semiconductor layer 110 may be formed in the shape of 
a disk, and a roughness pattern may be formed on the first 
conductivity type semiconductor layer 110. The first conduc 
tivity type semiconductor layer 110 may be formed in a 
single-layer structure or a multi-layer structure, to which the 
inventive concept is not limited. 
0032. The first electrode unit 115/116/117 may be formed 
on the first conductivity type semiconductor layer 110. The 
first electrode unit 115/116/117 may beformed in a predeter 
mined shape or in a predetermined pattern. 
0033 Referring to FIG. 2, the first electrode unit includes 
a first electrode pad 115, a first pattern 116, and a second 
pattern 117. The first electrode pad 115 may be formed in 
singularity or in plurality. If the first electrode pad 115 is 
formed in plurality, they may be spaced apart from and elec 
trically connected to each other. 
0034. The first electrode pad 115 may be disposed at a 
central portion on the first conductivity type semiconductor 
layer 110. The first pattern 116 may be formed in a branch 
pattern or in a radiation pattern. The first pattern 116 may be 
branched outward from the first electrode pad 115 in at least 
one branch or radiation pattern. The second pattern 117 may 
be connected to the end of the first pattern 116, and may be 
formed in the shape of a circle, a ring or a loop (e.g., an open 
loop or a closed loop). 
0035. The second pattern 117 may be connected through 
the first pattern 116 to the first electrode pad 115, and may be 
formed in the shape of a circle, a ring or a loop (e.g., an open 
loop or a closed loop) like the outer circumference of the 
light-emitting structure 135. The power applied through the 
first electrode pad 115 may be supplied to the first conduc 
tivity type semiconductor layer 110 through the first pattern 
116 and the second pattern 117 in uniform distribution. 
0036. The active layer 120 may be formed under the first 
conductivity type semiconductor layer 110. The active layer 
120 may be formed in a single or multiple quantum well 
structure. The active layer 120 may beformed of a group III-V 
compound semiconductor material to have the period of a 
well layer and a barrier layer, for example, an InGaN well 
layer/a GaN barrier layer or an InCiaN well layer? an AlGaN 
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barrier layer. A conductive clad layer may be formed on 
and/or under the active layer 120. The conductive clad layer 
may be formed of a GaN-based semiconductor. 
0037. The second conductivity type semiconductor layer 
130 may be formed under the active layer 120. The second 
conductivity type semiconductor layer 130 may beformed of 
a Group III-V compound semiconductor doped with a second 
conductivity type dopant, for example, at least one selected 
from the group consisting of GaN. AlN, AlGaN. InGaN. InN, 
InAlGaN, AlInN, AlGaAs, GaP. GaAs, GaAsP and AlGanP. 
If the second conductivity type is a P type, the second con 
ductivity type dopant may include a P-type dopant such as 
Mg, Be, and Zn. The second conductivity type semiconductor 
layer 130 may be formed in a single-layer structure or a 
multi-layer structure, to which the inventive concept is not 
limited. 
0038. In the light-emitting structure 135, a third conduc 

tivity type semiconductor layer may be formed under the 
second conductivity type semiconductor layer 130. The third 
conductivity type semiconductor layer may be formed of a 
semiconductor having the opposite polarity to that of the 
second conductivity type semiconductor layer 130. Also, the 
first conductivity type semiconductor layer 110 may be a 
P-type semiconductor layer, and the second conductivity type 
semiconductor layer 130 may be an N-type semiconductor 
layer. Accordingly, the light-emitting structure 135 may 
include at least one of an N-P junction structure, a P-N junc 
tion structure, an N-P-N junction structure, and a P-N-Pjunc 
tion. 

0039. The semiconductor layers 110, 120 and 130 may be 
formed in the shape of a disk, and the light-emitting structure 
135 may be formed in the shape of cylinder or a pillar. The 
outer circumference of the light-emitting structure 135 may 
be formed to be slant or perpendicular. The light-emitting 
structure 135 may include at least one of an N-P junction 
structure, a P-N junction structure, an N-P-N junction struc 
ture, and a P-N-P junction. 
0040. If the outer circumference of the light-emitting 
structure 135 has a slant structure, the first conductivity type 
semiconductor layer 110, the active layer 120 and the second 
conductivity type semiconductor layer 130 may be formed to 
have different diameters. For example, the first conductivity 
type semiconductor layer 110 may be formed to have the 
Smallest diameter, and the second conductivity type semicon 
ductor layer 130 may be formed to have the largest diameter. 
The second electrode layer 150 is formed under the second 
conductivity type semiconductor layer 130 or the third con 
ductivity type semiconductor layer. The second electrode 
layer 150 may be formed in the shape of a polygonal plate, 
and may beformed to have a diameter larger than the diameter 
of the second conductivity type semiconductor layer 130. 
Hereinafter, for convenience in description, it is assumed that 
the second conductivity type semiconductor layer 130 is the 
lowermost layer of the light-emitting structure 135. 
0041. The second electrode layer 150 may beformed of at 
least one of seed material, ohmic material, and reflective 
material. The second electrode layer 150 may serve a reflec 
tive electrode layer, and may be formed of one selected from 
the group consisting of Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg., Zn, Pt. 
Au, Hf, and a combination thereof. The second electrode 
layer 150 may be formed to a thickness of several um or less. 
0042. Also, an ohmic contact layer (not illustrated) may be 
formed between the second electrode layer 150 and the sec 
ond conductivity type semiconductor layer 130 in the shape 
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of a layer or a pattern. The ohmic contact layer may include at 
least one of ITO (indium tin oxide), IZO (indium zinc oxide), 
IZTO (indium zinc tin oxide), IAZO (indium aluminum zinc 
oxide), IGZO (indium gallium zinc oxide), IGTO (indium 
gallium tin oxide), AZO (aluminum zinc oxide). ATO (anti 
mony tin oxide), GZO (gallium zinc oxide), IrO. RuOx, 
RuO/ITO, Ni/IrO/Au, and Ni/IrO/Au/ITO. 
0043. A non-metallic layer may be formed between the 
second electrode layer 150 and the second conductivity type 
semiconductor layer 130 to control the electrical characteris 
tics of the contact region. For example, the non-metallic layer 
may be formed of at least one of SiO, SiO, SiO, N, SiN 
Al-O, TiO, ITO, IZO, IZTO, IAZO, IGZO, IGTO, AZO, 
ATO, GZO. IrO, and RuO. The non-metallic layer may be 
formed to include a layer or a plurality of patterns. 
0044) The conductive support member 160 may beformed 
under the second electrode layer 150, and may be formed to 
have the same outer shape as the second electrode layer 150, 
to which the inventive concept is not limited. The conductive 
support member 160 serves as a base substrate, and may be 
formed of at least one of copper (Cu), aurum (Au), nickel 
(Ni), molybdenum (Mo), copper-tungsten (Cu—W), and car 
rier wafer such as Si, Ge, GaAs, ZnO, SiC, SiGe, and GaN. 
The conductive support member 160 may be formed by elec 
trolytic plating or in a sheet shape, to which the inventive 
concept is not limited. The second electrode layer 150 and the 
conductive Support member 160 may serve as a second elec 
trode unit including a reflective electrode. 
0045 An adhesive layer may be formed between the sec 
ond electrode layer 150 and the conductive support member 
160. The adhesive layer may include at least one of Ti, Au, Sn, 
Ni, Cr, Ga, In, Bi, Cu, Ag, and Ta. 
0046 According to the embodiment 1, the active layer 120 

is formed in the shape of a disk, thereby making it possible to 
prevent a current concentration and improve the internal 
quantum efficiency and the reliability of the chip. 
0047 Referring to FIG. 3, the semiconductor light-emit 
ting device is symmetrical between an A-A section and a B-B 
section of FIG. 1. Accordingly, the first pattern 116 and the 
second pattern 117 may be symmetrical on the first electrode 
pad 115, and a uniform current may be supplied by the sym 
metrical structure to the first conductivity type semiconductor 
layer 110. In the semiconductor light-emitting device 100, a 
rounded light-emitting structure 135 may be formed on the 
second electrode layer 150, thus improving the far field beam 
distribution. 
0048 FIGS. 4 to 6 are sectional views illustrating a pro 
cess for fabricating a semiconductor light-emitting device 
according to an embodiment 1. 
0049 Referring to FIG. 4, a substrate 101 is loaded into a 
growth equipment, and a Group II to VI compound semicon 
ductor layer may be formed thereon. 
0050. The substrate 101 may be formed using at least one 
of sapphire (AlO) SiC. Si, GaAs, GaN. ZnO, GaP. InP, and 
Ge, or using a conductive Substrate or a dielectric Substrate. 
0051. The growth equipment may use an electron beam 
evaporator, PVD (physical vapor deposition), CVD (chemi 
cal vapor deposition), PLD (plasma laser deposition), a dual 
type thermal evaporator, sputtering, or MOCVD (metal 
organic chemical vapor deposition), to which the inventive 
concept is not limited. 
0052 A buffer layer (not illustrated) and/or an undoped 
semiconductor layer (not illustrated) may be formed on the 
substrate 101. The buffer layer may be formed of a Group 
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III-V compound semiconductor, for example, at least one of 
GaN, InN, AlN, InGaN, AlGaN, InAlGaN, and AlInN. Also, 
the buffer layer may be formed of a Group II to VI compound 
semiconductor, for example, a layer or a plurality of patterns 
of an oxide material Such as ZnO. The undoped semiconduc 
tor layer may be formed on the buffer layer. The undoped 
semiconductor layer maybe formed of an undoped GaN 
based semiconductor. Hereinafter, for convenience in 
description, it is assumed that a first conductivity type semi 
conductor layer 110 is formed on the substrate 101. 
0053 A light-emitting structure 135 is formed on the sub 
strate 101, and includes a plurality of compound semiconduc 
tor layers. The light-emitting structure 135 includes a first 
conductivity type semiconductor layer 110, an active layer 
120 and a second conductivity type semiconductor layer 130 
that are grown with a Group III-V compound semiconductor. 
0054 The first conductivity type semiconductor layer 110 

is formed on the substrate 101. The first conductivity type 
semiconductor layer 110 may be formed of a Group III-V 
compound semiconductor doped with a first conductivity 
type dopant, for example, at least one selected from the group 
consisting of GaN. AlN, AlGaN. InGaN. InN, InAlGaN. 
AlInN, AlGaAs, GaP. GaAs, GaAsP and AlGanP. If the first 
conductivity type is an N type, the first conductivity type 
dopant may include an N-type dopant such as Si, Ge, Sn, Se, 
and Te. The first conductivity type semiconductor layer 110 
may be formed in a single-layer structure or a multi-layer 
structure, to which the inventive concept is not limited. 
0055. The active layer 120 may be formed on the first 
conductivity type semiconductor layer 110. The active layer 
120 may be formed in a single or multiple quantum well 
structure. The active layer 120 may beformed of a group III-V 
compound semiconductor material to have the period of a 
well layer and a barrier layer, for example, an InGaN well 
layer/a GaN barrier layer or an InCiaN well layer? an AlGaN 
barrier layer to which the inventive concept is not limited. A 
conductive clad layer may be formed on and/or under the 
active layer 120. The conductive clad layer may beformed of 
a GaN-based semiconductor. 
0056. The second conductivity type semiconductor layer 
130 may be formed on the active layer 120. The second 
conductivity type semiconductor layer 130 may beformed of 
a Group III-V compound semiconductor doped with a second 
conductivity type dopant, for example, at least one selected 
from the group consisting of GaN. AlN, AlGaN. InGaN. InN, 
InAlGaN, AlInN, AlGaAs, GaP. GaAs, GaAsP and AlGanP. 
If the second conductivity type is a P type, the second con 
ductivity type dopant may include a P-type dopant such as 
Mg, Be, and Zn. The second conductivity type semiconductor 
layer 130 may be formed in a single-layer structure or a 
multi-layer structure, to which the inventive concept is not 
limited. 

0057. In the light-emitting structure 135, a third conduc 
tivity type semiconductor (not illustrated) layer may be 
formed on the second conductivity type semiconductor layer 
130. The third conductivity type semiconductor layer may be 
formed of a semiconductor having the opposite polarity to 
that of the second conductivity type semiconductor layer 130. 
Also, the first conductivity type semiconductor layer 110 may 
be a P-type semiconductor layer, and the second conductivity 
type semiconductor layer 130 may be an N-type semiconduc 
tor layer. Accordingly, the light-emitting structure 135 may 
include at least one of an N-P junction structure, a P-N junc 
tion structure, an N-P-N junction structure, and a P-N-Pjunc 
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tion. Hereinafter, for convenience in description, it is 
assumed that the second conductivity type semiconductor 
layer 130 is the uppermost layer of the light-emitting struc 
ture 135. 
0058. A second electrode layer 150 may be formed on the 
light-emitting structure 135, and a conductive Support mem 
ber 160 may be formed on the second electrode layer 150. 
0059. The second electrode layer 150 may be formed an 
inner region or the entire region on the second conductivity 
type semiconductor layer 130. The second electrode layer 
150 may be at least one of seed metal, ohmic metal, and 
reflective metal. The second electrode layer 150 may serve a 
reflective electrode layer, and may be formed of one selected 
from the group consisting of Ag., Ni, Al, Rh, Pd, Ir, Ru, Mg, 
Zn, Pt, Au, Hf, and a combination thereof. Herein, an ohmic 
contact layer (not illustrated) may be formed between the 
second electrode layer 150 and the second conductivity type 
semiconductor layer 130 in the shape of a pattern. 
0060. The ohmic contact layer may include at least one of 
ITO (indium tin oxide), IZO (indium zinc oxide), IZTO (in 
dium Zinc tin oxide), IAZO (indium aluminum Zinc oxide), 
IGZO (indium gallium zinc oxide), IGTO (indium gallium tin 
oxide), AZO (aluminum zinc oxide), ATO (antimony tin 
oxide), GZO (gallium zinc oxide), IrO, RuOx, RuO/ITO, 
Ni/IrO/Au, and Ni/IrO/Au/ITO. 
0061. A non-metallic layer may be formed between the 
second electrode layer 150 and the second conductivity type 
semiconductor layer 130 to control the electrical characteris 
tics of the contact region. For example, the non-metallic layer 
may be formed of at least one of SiO, SiO, SiO, N, SiN 
Al-O, TiO, ITO, IZO, IZTO, IAZO, IGZO, IGTO, AZO, 
ATO, GZO. IrO, and RuO. The non-metallic layer may be 
formed to include a layer or a plurality of patterns. 
0062. The conductive support member 160 may beformed 
on the second electrode layer 150. The conductive support 
member 160 may be formed of at least one of copper (Cu), 
aurum (Au), nickel (Ni), molybdenum (Mo), copper-tungsten 
(Cu—W), and carrier wafer such as Si, Ge, GaAs, ZnO, SiC, 
SiGe, and GaN. The conductive support member 160 may be 
formed by electrolytic plating or in a sheet shape, and may be 
formed to a thickness of about 30-150 um, to which the 
inventive concept is not limited. 
0063. The second electrode layer 150 and the conductive 
support member 160 may serve as a second electrode unit 
including a reflective electrode. 
0064. An adhesive layer may be formed between the sec 
ond electrode layer 150 and the conductive support member 
160. The adhesive layer may include at least one of Ti, Au, Sn, 
Ni, Cr, Ga, In, Bi, Cu, Ag, and Ta. 
0065 Referring to FIGS. 4 and 5, when the conductive 
support member 160 is formed, the conductive support mem 
ber 160 is turned to the base and the substrate 101 is removed 
through a physical and/or chemical process. The physical 
removing process is a laser lift off (LLO) process that irradi 
ates a laser beam with a predetermined wavelength onto the 
substrate 101 to separate the substrate 101 from the first 
conductivity type semiconductor layer 110. If another semi 
conductor layer (e.g., a buffer layer) is formed between the 
substrate 101 and the first conductivity type semiconductor 
layer 110, the buffer layer and the substrate 101 may be 
removed using a wet etchant. An ICP/RIE (Inductively 
coupled Plasma/Reactive Ion Etching) process may be per 
formed on the surface of the first conductivity type semicon 
ductor layer 110 removed of the substrate 101. 
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0.066 Referring to FIGS. 5 and 6, a mesa etching process 
is performed on an inter-chip boundary region (i.e., a channel 
region). At this point, the outer circumference of the light 
emitting structure 135 is etched to a cylindrical shape. That is, 
the outer edge of the second conductivity type semiconductor 
layer 130 from the first conductivity type semiconductor layer 
110 is etched to a cylindrical shape. The etching process may 
be a dry and/or wet etching process using a mask pattern. 
0067. Each of the first conductivity type semiconductor 
layer 110, the active layer 120 and the second conductivity 
type semiconductor layer 130 may be formed in the shape of 
a disk. The outer circumference of the light-emitting structure 
135 may beformed to be slant or perpendicular to the growth 
surface of the semiconductor layer, or may be formed in the 
shape of a cylinder. 
0068. The outer circumference of the light-emitting struc 
ture 135 may be inclined. Accordingly, the first conductivity 
type semiconductor layer 110 may be formed to have the 
Smallest diameter, or the second conductivity type semicon 
ductor layer 130 may be formed to have the largest diameter. 
0069. A first electrode pad 115, a first pattern 116 and a 
second pattern 117, which serves as a first electrode unit, may 
beformed on the first conductivity type semiconductor layer 
110 as illustrated in FIG. 2. Referring to FIG. 2, the first 
electrode pad 115 is formed in singularity or in plurality, and 
is electrically connected to the first pattern 116 and the second 
pattern 117. The first pattern 116 may be branched from the 
first electrode pad 115 in a branch shape, a finger shape or 
radiation shape. The second pattern 117 may be formed along 
the outer shape of the first conductivity type semiconductor 
layer 110, and may beformed in the shape of a circular pattern 
or a loop pattern. The second pattern 117 may be formed to 
have a smaller diameter than the first conductivity type semi 
conductor layer 110. Herein, the second pattern 117 may be 
formed to have a continuous pattern or discontinuous pat 
terns. 

0070 The light-emitting structure 135 can prevent a cur 
rent concentration by the first electrode pad 115, the first 
pattern 116 and the second pattern 117. Also, the active layer 
120 is formed in the shape of a disk, thereby making it 
possible to improve the internal quantum efficiency and the 
reliability of the chip. 
0071 FIGS. 7 to 11 are sectional views illustrating a pro 
cess for fabricating a semiconductor light-emitting device 
according to an embodiment 2. In describing the embodiment 
2, a description of an overlap with the embodiment 1 will be 
omitted for conciseness. 

(0072 Referring to FIG. 7, a circular thin layer 105 is 
formed along an outer edge on a Substrate 101, and semicon 
ductor layers 110, 120 and 130 of a light-emitting structure 
135 is formed inside the circular thin layer 105. The circular 
thin layer 105 may be formed in a circular or ring shape, or 
may beformed in the shape of a pillar with rounded polygonal 
edges. 
(0073. The circular thin layer 105 may be formed of a 
dielectric material, for example, at least one of SiO, SiN 
Al-O, and TiO. The circular thin layer 105 may be formed 
to have about the same thickness of the light-emitting struc 
ture 135. 

0074. A first conductivity type semiconductor layer 110, 
an active layer 120, and a second conductivity type semicon 
ductor layer 130 are sequentially stacked on the substrate 101. 
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The semiconductor layers 110, 120 and 130 may beformed in 
the shape of a disk because they are formed in the circular thin 
layer 105. 
0075 Referring to FIG. 8, a second electrode layer 150 
and a conductive Support member 160 are sequentially 
stacked on the second conductivity type semiconductor layer 
130 and the circular thin layer 105. The second conductivity 
type semiconductor layer 150 and the conductive support 
member 150 may be identical to those of the embodiment 1, 
and an ohmic contact layer may be formed between the sec 
ond electrode layer 150 and the second conductivity type 
semiconductor layer 130, to which the inventive concept is 
not limited. 
0076 Referring to FIGS. 8 and 9, the conductive support 
member 160 is turned to the base, and the substrate 101 is 
removed through a physical and/or chemical process. For 
example, the substrate 101 may be removed through a laser 
lift off (LLO) process. When the substrate 101 is removed, the 
first conductivity type semiconductor layer 110 and the cir 
cular thin layer 105 are exposed. 
0077 Referring to FIGS. 9 and 10, the circular thin layer 
105 may be removed. The circular thin layer 105 may be 
etching through a wet and/or dry etching process, to which the 
inventive concept it not limited. If the circular thin layer 105 
is formed of a transparent dielectric material, it may not be 
etched or removed completely. 
0078. The first conductivity type semiconductor layer 
110, the active layer 120, and the second conductivity type 
semiconductor layer 130 may be formed in the shape of a 
disk. Herein, the semiconductor layers 110, 120 and 130 may 
be formed to have the same diameter. The light-emitting 
structure 135 may be disposed on the second electrode layer 
150 in the shape of a cylinder. Also, an outer side of the second 
electrode layer 150 may be extended outward from the outer 
circumference of the semiconductor layers 110, 120 and 130 
and exposed to the outer side of the semiconductor layers 110. 
120 and 130. 
0079 Referring to FIG. 11, a first electrode pad 115, a first 
pattern 116 and a second pattern 117, which serves as a first 
electrode unit, may be formed on the first conductivity type 
semiconductor layer 110 as illustrated in FIG. 2. 
0080. In a semiconductor light-emitting device 100A, a 
cylindrical light-emitting structure 135 and a circular second 
pattern 117 may beformed on the second electrode layer 150. 
Accordingly, the light-emitting device 100A can Supply a 
uniform current and improve the internal quantum efficiency 
and the far field beam distribution. 
0081 FIG. 12 is a perspective view of a semiconductor 
light-emitting device according to an embodiment 3, and FIG. 
13 is a plan view of the semiconductor light-emitting device 
of FIG. 12. In describing the embodiment 3, a description of 
an overlap with the embodiment 1 will be omitted for con 
ciseness. 
0082 Referring to FIGS. 12 and 13, a semiconductor 
light-emitting device 100B includes a pillar-type or cylindri 
cal light-emitting structure 135A on a second electrode layer 
150, which has at least one rounded edge. For example, the 
light-emitting structure 135A may be formed in the shape of 
a tetragonal pillar with four edges chamfered, and may be 
formed to have a slant or perpendicular outer circumference. 
0083. Herein, the radius of a circle from the center of the 
light-emitting structure 135A to an edge of the light-emitting 
structure 135A is R, and the radius r of the circumference of 
the edge may be about/2 of the radius R of the circle or may 

Jul. 1, 2010 

be about 4 to /2 of the length L of one side of a square. 
Herein, the radius R of the circle may be the distance from the 
chip center to the top edge of the light-emitting structure or 
the edge of the second pattern 117. 
I0084. The light-emitting structure 135A may have an 
outer circumference with the shape of a tetragonal pillar and 
each edge chamfered, thereby making it possible to improve 
the area of an active layer (not illustrated) and the far field 
beam distribution in comparison with the embodiment 1. 
I0085. Herein, a first pattern 116 is connected to the first 
electrode pad 115, and a second pattern 117A is connected to 
the first pattern 116. The second pattern 117A has tetragonal 
edges rounded and may be formed in the same shape as the 
outer circumference of the light-emitting structure 135. The 
power supplied to the first electrode pad 115 may be uni 
formly diffused through the first and second patterns 116 and 
117A to the entire region, and may be uniformly supplied to 
the first conductivity type semiconductor layer. 
I0086 FIG. 14 is a sectional view of a semiconductor light 
emitting device according to an embodiment 4. In describing 
the embodiment 4, a description of an overlap with the 
embodiment 1 will be omitted for conciseness. 

I0087. Referring to FIG. 14, a semiconductor light-emit 
ting device 100C includes a channel layer 145 around a region 
between a second electrode layer 150A and the light-emitting 
Structure 135. 

I0088. The channel layer 145 may be formed along the top 
edge of the second electrode layer 150A in the shape of a ring, 
a loop or a continuous frame to a predetermined thickness. 
The channel layer 145 may serve to separate the second 
electrode layer 150A and the semiconductor layers 110, 120 
and 130 of the light-emitting structure 135. 
I0089. The channel layer 145 may include an oxide-based 
or nitride-based material, for example, SiO, SiO, SiO, N, 
SiN. Al-O, TiO, ITO (indium tin oxide), IZO (indium zinc 
oxide), IZTO (indium zinc tin oxide), IAZO (indium alumi 
num zinc oxide), IGZO (indium gallium zinc oxide). IGTO 
(indium gallium tin oxide), AZO (aluminum Zinc oxide), 
ATO (antimony tin oxide), or GZO (gallium zinc oxide). 
Also, the channel layer 145 may be formed of a material that 
transmits laser beams or is hardly fragmented by laser beams. 
0090 The channel layer 145 may serve to separate the 
conductive support member 160 and the second conductivity 
type semiconductor layer 130, thus preventing an inter-layer 
short at the outer walls of the semiconductor layers 110, 120 
and 130 that may be caused by the above fragments. 
0091 An embodiment provides a lateral type semiconduc 
tor light-emitting device or a vertical type semiconductor 
light-emitting device having a pillar-type or cylindrical light 
emitting structure. 
0092 FIG. 15 is a perspective view of a light-emitting 
device package according to an embodiment 5. 
0093. Referring to FIG. 15, a light-emitting device pack 
age 200 includes a package body 210, a cavity 201, a plurality 
of lead electrodes 203 and 204, and a semiconductor light 
emitting device 100. The package body 210 may beformed of 
a resin material Such as a silicon material or polyphthalamide 
(PPA). 
0094. The opened cavity 201 is defined in an upper portion 
of the package body 210. For example, the cavity 201 may 
have a cylindrical shape or a rounded shape. The plurality of 
lead electrodes 203 and 204 may be disposed in the cavity 
201. 
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0095. The semiconductor light-emitting device 100 may 
be attached to any one electrode 203 of the plurality of lead 
electrodes 203 and 204 using a conductive adhesive or die 
bonded to any one electrode 203 of the plurality of lead 
electrodes 203 and 204. The semiconductor light-emitting 
device 100 is electrically connected to the other electrode 204 
using a wire. The light-emitting structures of the previously 
described embodiments may be selectively applicable to the 
semiconductor light-emitting device 100. 
0096. In the light-emitting device package 200, since the 
semiconductor light-emitting device 100 includes a light 
emitting structure having a cylindrical shape or a chamfered 
column shape, the semiconductor light-emitting device 100 
may uniformly emit light in a hemispheric shape. 
0097 FIG. 16 is a perspective view illustrating another 
embodiment of the light-emitting device package of FIG. 15. 
0098 Referring to FIG. 16, a semiconductor light-emit 
ting device 100 may be mounted within a cavity 201 of a 
light-emitting device package 200A. A resin material 230 is 
disposed on the semiconductor light-emitting device 100. 
0099. The resin material 230 may include a transparent 
resin material such as silicon or epoxy. The resin material 230 
may have a hemispheric shape. At least one kind of phosphor 
may be added to the resin material 230. 
0100. In the semiconductor light-emitting device 100, 
light emission may be improved by the light-emitting struc 
tures of the previously described embodiments. Thus, a far 
field beam distribution characteristic of the light-emitting 
device package 200A may be improved. 
0101. A method of manufacturing a semiconductor light 
emitting device includes forming a light-emitting structure 
including a plurality of compound semiconductor layers on a 
Substrate, forming a second electrode layer on the plurality of 
compound semiconductor layers, forming a conductive Sup 
port member on the second electrode layer, removing the 
Substrate, etching at least portion of an outer circumference of 
the light-emitting structure to form the light-emitting struc 
ture having arounded shape, and forming a first electrode pad 
and a pattern connected to the first electrode pad on the 
light-emitting structure. 
0102 Embodiments can improve the current distribution 
by using the second pattern having a shape corresponding to 
that of the surface of the light-emitting structure. 
0103 Embodiments can improve the internal quantum 
efficiency. 
0104 Embodiments can improve the far field beam distri 
bution characteristic by the light-emitting structure having 
the cylindrical or rounded shape. 
0105 Embodiments can improve the reliability of the 
semiconductor light-emitting device. 
0106 Embodiments can improve light efficiency. 
0107 Embodiments can provide a vertical-type semicon 
ductor light-emitting device in which an outer circumference 
of a semiconductor layer has a spherical shape. 
0108 Embodiments can provide a light emitting diode 
(LED) package. 
0109 Embodiments can be applicable to light sources for 
a display device, a streetlight, and an illumination device. 
0110 Embodiments can improve reliability of an LED 
chip and a package. 
0111 Although embodiments have been described with 
reference to a number of illustrative embodiments thereof, it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
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will fall within the spirit and scope of the principles of this 
disclosure. More particularly, various variations and modifi 
cations are possible in the component parts and/or arrange 
ments of the Subject combination arrangement within the 
Scope of the disclosure, the drawings and the appended 
claims. In addition to variations and modifications in the 
component parts and/or arrangements, alternative uses will 
also be apparent to those skilled in the art. 
What is claimed is: 
1. A semiconductor light-emitting device comprising: 
a light-emitting structure comprising a plurality of com 

pound semiconductor layers having a rounded side Sur 
face at an outer edge; 

a first electrode unit on the light-emitting structure; and 
a second electrode layer under the light-emitting structure. 
2. The semiconductor light-emitting device according to 

claim 1, wherein the light-emitting structure comprises a 
pillar shape. 

3. The semiconductor light-emitting device according to 
claim 1, comprising a channel layer around a region between 
the second electrode layer and the light-emitting structure. 

4. The semiconductor light-emitting device according to 
claim 3, wherein the channel layer comprises at least one of 
SiO, SiO, SiO, N, SiN. Al-O, TiO, ITO (indium tin 
oxide), IZO (indium zinc oxide), IZTO (indium zinc tin 
oxide), IAZO (indium aluminum zinc oxide), IGZO (indium 
gallium zinc oxide), IGTO (indium gallium tin oxide), AZO 
(aluminum zinc oxide), ATO (antimony tin oxide), and GZO 
(gallium Zinc oxide). 

5. The semiconductor light-emitting device according to 
claim 1, wherein the light-emitting structure comprises a 
Group III-V compound semiconductor and comprises a first 
conductivity type semiconductor layer under the first elec 
trode unit; an active layer under the first conductivity type 
semiconductor layer, and a second conductivity type semi 
conductor layer between the active layer and the second elec 
trode layer. 

6. The semiconductor light-emitting device according to 
claim 5, comprising at least one of an N-type semiconductor 
layer and an ohmic layer between the second conductivity 
type semiconductor layer and the second electrode layer. 

7. The semiconductor light-emitting device according to 
claim 5, wherein the first electrode unit comprises: a first 
electrode pad on the first conductivity type semiconductor 
layer; a first pattern branched from the first electrode pad; and 
a second pattern connected to the end of the first pattern. 

8. The semiconductor light-emitting device according to 
claim 7, wherein the first pattern is branched outward from 
the first electrode pad in at least one shape, and the second 
pattern is formed in a circular shape or in the same shape as 
the outer shape of the first conductivity type semiconductor 
layer. 

9. The semiconductor light-emitting device according to 
claim 1, comprising a conductive Support member under the 
second electrode layer. 

10. The semiconductor light-emitting device according to 
claim 2, wherein the light-emitting structure has the radius of 
the edge circumference that is about/2 or more of the radius 
of a circle from the center of the light-emitting structure to the 
outside. 

11. A semiconductor light-emitting device comprising: 
a cylindrical light-emitting structure comprising a plurality 

of compound semiconductor layers; 
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a polygonal second electrode layer under the light-emitting 
Structure: 

a first electrode pad on the light-emitting structure; and 
a loop-type pattern disposed along the top edge of the 

light-emitting structure and connected electrically to the 
first electrode pad. 

12. The semiconductor light-emitting device according to 
claim 11, wherein the light-emitting structure comprises a 
Group III-V compound semiconductor and comprises an 
N-type semiconductor layer under the first electrode unit; an 
active layer under the N-type semiconductor layer, and a 
P-type semiconductor layer under the active layer. 

13. The semiconductor light-emitting device according to 
claim 11, wherein the second electrode layer comprises a 
reflective metal of a polygonal plate shape, and the semicon 
ductor light-emitting device comprises a conductive Support 
member under the second electrode layer. 

14. The semiconductor light-emitting device according to 
claim 12, wherein the compound semiconductor layers com 
prise disk shapes with the same diameter or different diam 
eters. 

15. The semiconductor light-emitting device according to 
claim 12, comprising a transparent channel layer at an outer 
edge between the P-type semiconductor layer and the second 
electrode layer, and the channel layer comprises at least one 
of an oxide-based material and a nitride-based material. 
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16. The semiconductor light-emitting device according to 
claim 11, wherein the loop-type pattern comprises a circular 
pattern or a curved pattern. 

17. The semiconductor light-emitting device according to 
claim 11, wherein an outer side of the second electrode layer 
is extended outward from an outer side of the light-emitting 
Structure. 

18. The semiconductor light-emitting device according to 
claim 12, wherein the P-type semiconductor layer has a larger 
diameter than the N-type semiconductor layer. 

19. A light-emitting device package comprising: 
a cylindrical light-emitting device comprising: a plurality 

of compound semiconductor layers comprising a first 
conductivity type semiconductor layer, an active layer 
and a second conductivity type semiconductor layer, a 
polygonal second electrode layer under the second con 
ductivity type semiconductor layer, and a first electrode 
unit on the first conductivity type semiconductor layer; 

a body unit having an opened cavity at the top; and 
a plurality of lead electrodes disposed in the cavity of the 
body unit and connected electrically to the first electrode 
unit and the second electrode layer. 

20. The light-emitting device package according to claim 
19, comprising a resin material formed in the cavity. 
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